















































SURYLGHV D VHUYLFH &RPSRQHQWV FRPPXQLFDWH










%HQMDPLQ .ODWW DQG .ODXV .URJPDQQ 
ZKHQWKHLQWHUIDFHVDUHQRWH[SOLFLWRUFRPSRVLWH
FRPSRQHQWVDUHQRW VXSSRUWHG LQD V\VWHP$Q
DGDSWLYHFRPSRQHQWPRGHOFDQEHG\QDPLFDQG






SRQHQWV UHDGLO\ DYDLODEOH IRU LQFOXVLRQ GXULQJ
GHVLJQ VWDJH 3DVTXDOH $UGLPHQWR *LRYDQQL









DQG DOO RWKHU SXEOLF UHODWLRQVKLS RUJDQL]DWLRQV
7KHFRPSRQHQWEDVHGPRGHOVDUHVRIOH[LEOHWKDW
WKHVHPRGHOVFDQVXSSRUWG\QDPLFGHFLVLRQVLQ





















WHP UHHQJLQHHULQJ LV SURSRVHG YLD FRPSRQHQW
UHSODFHPHQW VWUDWHJLHV ZKHUH FRPSOH[LW\ RI
FRPSRQHQWVLVDQDO\]HGIRUDSSURSULDWHUHVL]LQJ
RIFRPSRQHQWV7KHVDPHPHWKRGRORJ\FDQEH








ZKLFK LW LV XVHG 7KH FKDOOHQJH LQ FRPSRQHQW
EDVHGDUFKLWHFWXUHDQGGHVLJQLVWRUHXVHDVPDQ\























































FRPSRQHQWV 7KH FRPSRQHQW LQWHUIDFHV LQ WKH
LQWHUIDFHGLDJUDPKDYHRSHUDWLRQVZLWKGDWDVLJ

















































































8VH FDVHPRGHOLQJ LV WKH SURFHVV RIPRGHOLQJ
DV\VWHPIXQFWLRQV LQ WHUPVRIXVDJHVFHQDULRV
DQGEXVLQHVVHYHQWVWKDWGHWDLOKRZWKHV\VWHP





































































$ FROODERUDWLRQ GLDJUDP LV WR JHW D TXLFN
RYHUYLHZ RI DOO WKH REMHFWV WKDW FROODERUDWH WR
VXSSRUWDJLYHQXVHFDVHVFHQDULR7KH)LJXUH






$Q LQWHUIDFH WR D FRPSRQHQW FRQVLVWV RI D VHW



















































LV GHILQHG WKURXJK LQWHUIDFHV &RQWH[W PRGHO
OLQJIRFXVHVRQWKHV\VWHPEHLQJGHYHORSHGDQG
WKHUHVSRQVLELOLWLHVRIDOOLQYROYHGFRPSRQHQWV
$ FRQWH[WPRGHO LV D KLJKOHYHO YLHZ RI EXVL












WLRQV LQWHUIDFHV DQG GHSHQGHQFLHV7KH)LJXUH
SUHVHQWVDVHWRIFRPSRQHQWVWKDWFROOHFWLYHO\
SURYLGHDVHUYLFHRIWKHV\VWHP7KHYHU\LQSXWV
DUH UHFHLYHGYLD XVHU LQWHUIDFHZKLFK FDQEH D








































































































RI FRPSRQHQWV FROOHFWLYHO\PDWFK WKH VHUYLFHV




















































































SUHVHQWHG LQ WKLV FKDSWHU FDQ EH XVHG IRU ERWK
QHZV\VWHPVDVZHOODVUHHQJLQHHULQJDQH[LVWLQJ
OHJDF\V\VWHP,IWKHH[LVWLQJV\VWHPLVDOUHDG\





QHQWV DQG D JUDGXDO V\VWHP UHHQJLQHHULQJ DQG
GHYHORSPHQWFRXOGEHSRVVLEOH7KHFRQWULEXWLRQ
RIWKLVFKDSWHULVLQUHHQJLQHHULQJYLDFRPSRQHQW









RU GLVWULEXWHG RYHU D QHWZRUN 7KH JOXH FRGH
























































&KRXDPEH / .ODWW % 	 .URJPDQQ .
 5HYHUVH HQJLQHHULQJ VRIWZDUHPRGHOV





HYROXWLRQ 3URFHHGLQJV RI ,((( &RQIHUHQFH







































5HHQJLQHHULQJ ([DPLQLQJ DQG PRGLI\LQJ
DV\VWHPWKDWKDVEHHQLQXVHIRUDORQJWLPHLQ
RUGHUWRLPSURYHLWDQGPDNHLWXSWRGDWHLQWHUPV
RIEXVLQHVVUXOHVDQGV\VWHPSHUIRUPDQFHQHHGV
8VH&DVH$GHVFULSWLRQRIVWHSVWKDWUHIOHFW
XSRQDXVDJHVFHQDULRRUDV\VWHPIHDWXUHZLWK
UHVSHFWWRDV\VWHPXVHURUDFWRU
